did not match those of any known Penicillium, leading to its classification as a new, previously undescribed species, and the analysis of the ITS regions of the ribosomal DNA was inconclusive. Excised roots of F. paradoxa (1cm long sections; ca. 5g) were placed in 5ml phosphate buffered saline (PBS, 0.1M, pH=7.4) and microorganisms were detached from the root surface by vortexing and sonication.
A serial dilution of the suspension was placed on potato dextrose agar (PDA, Difco, Plymouth, MN) The cytotoxic 80% aqueous MeOH fraction was evaporated under reduced pressure to obtain a dark brown solid (1.02g) which was subjected to gel permeation chromatography on a column of Sephadex in hexane/CH2Cl2 (4:1) and eluted with hexane/CH2Cl2 (4:1) (800ml), CH2Cl2/acetone (3:2) (600ml), CH2Cl2/acetone (1:4) (300ml), CH2Cl2/MeOH (1:1) (300ml) and finally with MeOH (100ml). Forty two fractions (50ml each) were collected and combined on the basis of their TLC profiles to yield five major fractions [A (219.2mg), B (153.6mg), C (276.1mg), D (72.2mg), and E (45.7mg)] of which the fractions B, C and D were found to be cytotoxic. Chromatography of fraction B (150.0mg) on silica gel (4.0g) by elution with hexane/acetone (4:1) afforded a yellow solid (36.5mg) which was further separated by reversed phase TLC (eluant: 25% H2O in MeOH) to furnish 2 (8.1mg) and 3 (27.4mg). Fraction C (270.0mg) was further fractionated on silica gel (6.0g) using CH2Cl2/MeOH (95:5) to furnish 1 (45.6mg) and 5 (9.3mg). Chromatography of fraction D (70.0mg) on silica gel (2.2g) by elution with CH2Cl2/MeOH (92:8) afforded 4 (7.9mg). Cytotoxicity Bioassays
The tetrazolium-based colorimetric assay (MTT assay)5)
was used for the in vitro evaluation of cytotoxicity to human non-small cell lung carcinoma (NCI-H460), human breast carcinoma (MCF-7), and human glioma (SF-268) cells.
Results and Discussion
The molecular formula of compound 1 was determined to be C16H12O6 on the basis of HRFABMS and NMR data.
Its UV spectrum had absorption bands at 218, 249, 286 and 432nm indicating 1 to be a 9,10-anthraquinone6), which was further supported by its 13C NMR spectrum with 9,10-anthraquinone bearing two OH, a OCH3, and a CH2OH substituent. The multiplicities of the aromatic protons suggested that one of the aromatic rings of the 9,10-anthraquinone system is ortho disubstituted and the other meta disubstituted. The substitution pattern was determined by the analysis of NOESY and HMBC spectra.
In the NOESY spectrum, the OCH3 protons and the CH2 protons (of the CH2OH) showed strong cross-peaks to the structure of 1 was determined to be 1,3-dihydroxy-6-hydroxymethyl-7-methoxyanthraquinone.
Comparison of the 1H and 13C NMR data of 2 with those of 1 indicated that they are structurally related, the major difference being the presence of a CH3 in 2 in place of the CH2OH in 1. This was supported by mass spectral data, which showed that the M+ of 2 is 16 mass units less than that of 1. Identification of 2 as 1,3-dihydroxy-6-methoxy-7-methylanthraquinone was further supported by a detailed analysis of its HMQC and HMBC spectra. Although this anthraquinone has been synthesized previously8) this is the first report of its natural occurrence. Comparison of the 1H and 13C NMR spectral data of compounds 3-5 with those reported in the literature allowed these to be identified as dehydrocurvularin (3)9), 11-methoxycurvularin (4)3), and 11-hydroxycurvularin (5)3). Co-occurrence of the anthraquinones 1 and 2, and curvularins 3-5 in this Penicillium sp. is interesting as all these metabolites may arise from the same octa-ketide biogenetic precursor. Compounds 1-5 were evaluated for in vitro cytotoxicity against a panel of three sentinel human cancer cell lines, NCI-H460 (non-small cell lung), MCF-7 (breast), and SF-268 (CNS glioma), recently recommended by the U.S. National Cancer Institute10). Cells were exposed to serial dilutions of test compounds for 72 hours in RPMI 1640 media supplemented with 10% fetal bovine serum, and cell viability was evaluated by the MTT assay5). As shown in Table 1 , only curvularins 3-5 were found to be cytotoxic.
As measured by the MTT assay, the concentrations resulting in 50% inhibition of cell proliferation/survival 
